The "toy model" metamaterial design in the main text incorporates 20nm thick Ag layers. At these length scales, surface effects become important for metallic thin films, thus, we experimentally determine the index of Ag [1] . 20nm thick Ag layers were deposited on Si with ebeam evaporation using an Angstrom Engineering Inc. evaporator. We show in 
OPTICAL CONSTANT OF Ag (Section II, B)
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TUNABLE PERMITTIVITY OF INDIUM TIN OXIDE (Section II, B)
It is well established that in the visible-near IR regime the permittivity of ITO is sufficiently described by the Drude model [3] [4] [5] [6] [7] [8] .
Based on previous experimental work [4, 5, 7] , the following parameters have been used to model the permittivity of ITO for varying carrier concentration N . ε ∞ , which is the high-frequency dielectric permittivity that is taken to be equal to 3.4, γ is the electron scattering frequency and is considered here to be equal to 1.8 ⋅10 14 / s . Finally, m eff = 0.35m e where m e is the electronic rest mass.
We emphasize here that, relative to previous experimental work of [4] and similar estimates for AZO [9] , we underestimate the Debye length of previous experimental findings of 5nm to be 2.5nm for which we perform our calculations. The sensitivity analysis in Part III of the main text provides estimates of the tunability of effective metamaterial parameters for different Debye lengths. 
